In this paper, I use nationally representative longitudinal data to examine adolescent depression and educational attainment. First, I examine the individual, family, and community-level determinants of adolescent depression, diagnosis, and treatment. I find that male and minority adolescents who score high on depression scales are less likely to be diagnosed as depressed or receive treatment than female and non-Hispanic white adolescents. Additionally, I find several community-level variables to be important determinants of depression, diagnosis, and treatment. Second, I examine the importance of adolescent depression for educational attainment. Although it is uncontroversial to expect a negative relationship, most previous research uses cross-sectional data, making it difficult to adequately determine the magnitude of the effect. I find that depressive symptoms are related to educational attainment along multiple margins: dropping out of high school, college enrollment, and college type. These relationships are only found for adolescent females, and there are several interesting results across income groups. Overall, these findings suggest that further attempts to diagnose and treat adolescents with depressive symptoms are needed and that additional treatment options may be required to combat the important relationship between adolescent depression and human capital accumulation for females.
INTRODUCTION
The World Health Organization has categorized depression as among the most disabling clinical diagnoses in the world, ranking fourth, and it is predicted to climb to second place by 2020. Depression is estimated to affect nearly 340 million people worldwide, including 18 million people in the US at any one time (Murray and Lopez, 1996) . Early-onset depression (before the age of 21) has been of particular concern because individuals have longer first episodes, higher rates of recurrence, longer hospitalizations, and higher overall rates of comorbid disorders, including substance use disorders (Greden, 2001) . For adolescents, depression is associated with poor health and behavioral outcomes, including higher risks of disruptive behaviors, anxiety, substance abuse, unsafe sexual practices, and greater likelihood of being involved in fights (Saluja et al., 2004) . Within school settings, symptoms of depression are associated with lower achievement on tests, lower teacher-rated grades, and poorer peer relationships (Roeser et al., 1998) . Depression during adolescence may also lead to decreased human capital et al. (2000) suggest that illnesses with early age at onset that substantially reduce physical, social, or cognitive functioning decrease educational attainment. Finally, while there is much research from economists who examine some topics related to depression, such as price indices for treatment (Frank et al., 1998 , Berndt et al., 1998a , 2001 , 2002 and the effect of depression on employment (Berndt et al., 1998b , Ettner et al., 1997 , Conti et al., 2006 , there are few studies on the educational effects of depression. This is an important omission because the effects of depression may be different for education outcomes than employment outcomes 2 and several researchers have documented that mental and physical illnesses can impact educational attainment. 3 In order to motivate the link between adolescent depression and educational attainment, I utilize a simple model of human capital accumulation (Rosen, 1977) . First, I assume a deterministic relationship between earnings, y; and years of schooling:
where A is a person-specific variable such as ability or other mental faculties that shifts the earningsschooling function. Ability is exogenously fixed at the time schooling decisions are made. School quality, hours of work, and non-school investments are ignored for simplicity. To simplify further, I assume that schooling is a full-time activity. As such, age-earnings profiles would be a step function with an initial phase when income is zero (y ¼ 0 during the school years) followed by an earnings profile that is conditional on schooling. Assuming no tuition or other schooling fees, the discounted value of future income is
where r is the interest rate and R is the age of (exogenous) retirement or death. With this setup, the only decision variable affecting human capital is years of schooling, which is chosen in order to maximize the value function. The first-order condition is y 0 ðs; AÞ yðs; AÞ ½1 À e ÀrðRÀsÞ ¼ r ð3Þ
Equation (3) requires investments in education to be made until the ratio of the discounted return to increasing education one more year versus beginning to receive the income stream (left-hand side) is equal to the discount rate. Even in this simple model, there are several ways that mental health can influence education. First, mental illness can affect the individual's capacity or ability to learn so that the returns to education are lower (Roeser et al., 1998) . For example, in the case of depression, the ability of individuals to concentrate during school or study at home might be diminished. More formally, if we interpret A as concentration during school rather than innate ability (e.g. IQ) then we would predict that concentration is a negative function of depressive symptoms, A 0 ðdÞ50: 4 Since optimal schooling is a function of characteristics such as 'concentration,' s n ¼ sðAÞ; then the first-order condition can be used to examine the predicted effects on the optimal years of schooling of an increase in depressive symptoms that operate through decreasing concentration. Rewriting Equation (3), the optimal level of schooling can be shown as an implicit function of concentration and other parameters of the model, which are suppressed for ease of exposition: 
If the income function is concave in schooling (y ss ðÁÞ50) and since R ! s n ðAÞ; both the numerator and denominator are positive. Thus, if we assume that depressive symptoms decrease concentration, then depressive symptoms are hypothesized to decrease schooling. A second potential mechanism is that depression can affect the length of employment or life, characterized by R; which makes educational investments less valuable. With R 0 ðdÞ50; it can be similarly shown that depression is predicted to negatively affect schooling (see Appendix A). Therefore, from an economic point of view, there are several reasons to hypothesize an association between depression in adolescence and educational attainment, although data limitations will make it necessary to focus on the magnitude and robustness of the relationship rather than the specific causal mechanisms in this paper. In the next section, this association will be examined using the Add Health data.
EMPIRICAL MODEL
Following much of the reduced-form literature on optimal schooling (e.g. Farahati et al., 2003 ) and the theoretical model outlined above, schooling is assumed to be a function of individual, family, and community characteristics S n ¼ sðC; F; E; NÞ ð 6Þ where S n represents optimal schooling attainment, C represents individual characteristics, F represents family characteristics, E represents exogenous environmental characteristics, and N represents neighborhood characteristics. These broad categories are chosen based on Haveman and Wolfe's (1995) review of the most important determinants of child attainment from the social sciences literature. The items of interest in this paper are characteristics in C -specifically individual mental health characteristics. In particular, the individual's depression score, self-reported diagnosis for depression, and self-reported psychological treatment will be closely examined.
DATA
The data in this study come from the restricted version of the National Longitudinal Study of Adolescent Health (Add Health). Add Health is a school-based, longitudinal study of the health-related behaviors of adolescents and their outcomes in young adulthood. Beginning with an in-school questionnaire administered to a nationally representative sample of students in grades 7-12 in 1994-1995, the study follows up with a series of in-home interviews of students approximately one year and six years later. Add Health represents a substantial improvement in previous data for research on adolescent depression because it (1) is longitudinal (2) includes a diagnostic instrument for the full, nationally representative sample of 7-12th graders, and (3) provides links to Census data that incorporate information about the neighborhoods and communities in which students and their families 5 The following notation indicates the derivative with respect to the ith argument and the cross partial derivative: F i and F ij :
reside. Other sources of data include questionnaires for parents, siblings, fellow students, and school administrators. 6 The number of observations in the restricted Add Health data set with valid longitudinal weights and school identification codes is 14 232.
7 There are 14 169 observations with valid education and mental health outcomes. In order to maximize the available sample, I use single imputation techniques to estimate the missing family income and maternal education variables. 8 These variables have been shown to be the most consistent family-level predictors of educational attainment (Haveman and Wolfe, 1995) . Restricting the sample to those individuals with complete data and those who are not still in high school allows a final sample of approximately 13 000 individuals.
9
The depression scale uses 19 of the 20 items of the Center for Epidemiological Studies Depression Scale (CES-D) contained in the Add Health data set. This methodology has been used by several researchers to examine adolescent depression and has been shown to have good measurement properties (Cornwell, 2003; Radoff, 1977; Roberts et al., 1991) . The scale ranges from 0 to 57, and Robert et al. (1991) find that the optimal cut-off scores for depression are 22 for male adolescents and 24 for females. Using these cut-off scores, depression in the sample is approximately 8%.
10 Owing to the sampling methodology of the data set, many individuals who were in 12th grade during the wave 1 collection period were not interviewed during the wave 2 collection period. Therefore, I create ('combined') variables for being depressed and receiving counseling that represents the wave 1 measure for the 12th graders and the wave 2 measure for all other students.
As mentioned above, the restricted Add Health data allow community-level variables from the Census Bureau to be matched to the individuals in the data set. These variables are potentially important determinants of mental health outcomes, as suggested by results from the Moving to Opportunity experiment, where families were given additional resources to move to less impoverished communities. Katz et al. (2001) report results that improved community circumstances decreased behavioral problems for boys in Boston, and Leventhal and Brooks-Gunn (2003) find that boys in families who moved reported fewer depressive symptoms in the sample from New York City.
11 I include poverty and health-related county-level variables. In addition to including individual-level data that describe whether the household resides in a rural setting, I use the proportion of the county population below the poverty level, the proportion without a high school diploma, and the median and standard deviation of county-level income. Additionally, health-related variables include pediatrician density, 6 See Udry (2003) for full description of the Add Health data set. 7 The public use data set is a random sample of less than half the individuals in the restricted data set and does not allow community-level variables to be used as covariates in the estimation. 8 Dropping individuals with missing maternal education data would decrease the sample by 10% to 12 739. Dropping individuals with missing family income data would decrease the sample by 25% to 10 715. The results in this paper are largely robust to dropping individuals with missing income or maternal education data from the analysis. Results are available upon request. 9 It is important to note that these sample restrictions could bias the results if the individuals are dropped non-randomly, in particular if individuals with mental illnesses are more likely to have missing data or leave the sample. If individuals who are dropped from the sample are the most severely mentally ill, the results of the relationship between depressive symptoms and education would presumably be downward biased. An appendix table indicates that individuals dropped from the sample are more disadvantaged, have higher rates of depression, and complete lower levels of schooling. This non-random attrition from the sample should be kept in mind when viewing the regression results. 10 Goodman and Whitaker (2002) use Add Health and find depression rates around 8% in waves 1 and 2. Berndt et al. (2000) report that 15.7% of the US population has experienced an episode of major depressive disorder between ages 15 and 24. The lifetime prevalence of major depression in the National Comorbidity Survey Replication is 16.6% and the 12-month prevalence is 6.6% (Kessler et al., 2003) . 11 It is important to note that the interpretation of the community variables in the present (non-experimental) setting is made difficult because of the potential endogeneity of community variables. It could be the case that families with mentally ill children locate in communities with greater resources for the mentally ill. These residential decisions could bias the results toward finding higher rates of depression and utilization of services in areas with greater health resources. The results should be interpreted with this caveat in mind.
health diagnostic practitioner density, children's hospitals with psychiatric services, and whether the county has been designated as a 'health practitioner shortage area' (HPSA). 12 These county-level variables are included to capture differences across communities in access to health care as well as differences in environments. 13 Summary statistics are given in Table I and a simple schematic of the timing of the various elements of the data is presented in Figure 1 . 12 It is important to note that county-level measures can be misleading because of the potential variation of the measure across different parts of the county (e.g. suburban versus urban versus rural). The results are largely robust to including measures of county population density, proportion of the county in rural areas, and proportion of the county in urban areas. Results are available upon request. 13 Although incorporating the community-level variables have negligible impacts on the estimated individual-level coefficients, there are many instances in the results presented below that the community variables are significant predictors of mental health and education outcomes at the individual level. Results using specifications without community-level variables are available upon request.
RESULTS

Results for mental health outcomes
In this section, I use logistic regression analysis to examine mental health and probit regression analysis to examine educational outcomes for adolescents in the Add Health survey. All results were attained using robust standard errors clustered at the school level and sample weights. First, I examine the determinants for several mental health outcomes, including depression status, being diagnosed by a doctor for depression, and getting treatment (i.e. psychological counseling). Second, I examine the extent to which mental health outcomes in high school are associated with educational attainment for the individuals. Table II presents the results of the contemporaneous associations of mental health outcomes and individual, family, and community characteristics using the data collected during high school. In the first two columns, I examine the correlates of an individual having a CES-D score during high school above the cut-off scores suggested by Roberts et al. (2001) of 24 for females and 22 for males. Conforming to prior studies, females are more likely to be depressed, increasing the odds of depression by almost 70% relative to males (Saluja et al., 2004; Dohrenwend et al., 1992) .
14 Wave 1 grade point average (GPA) is negatively related to depression, reducing the odds of depression by nearly 40% for each point increase in GPA. 15 Additionally, being Hispanic increases the odds of being depressed by over 30% (versus white students) but the result is not statistically significant. Older individuals and Figure 1 . Timeline for main specifications of the relationship between depression and education attainment 14 In additional results, I include a dummy variable for whether the respondent has no health insurance coverage. This variable does not appreciably change the main results, but does decrease the sample size by over 1500, and the missing responses are more likely to be from respondents with depressive symptoms. Results are available from the author. 15 Using data containing genetic markers, Ding et al. (2006) show that depression likely causes large decreases in high school GPA so that GPA is an endogenous variable in my formulation. Thus, the main results in this paper likely understate the total effect of depression on education, since part of the effect operates through decreases in GPA. Unfortunately, the data contain only contemporaneous measures of GPA and depression, which does not allow a separation of the effects of depression on GPA and other educational outcomes. It is unclear whether including GPA in the analysis is appropriate because there are two competing problems of inclusion or omission. On one hand, failing to include GPA in the analysis will cause the results to suffer from omitted ability bias, since individuals with higher GPAs presumably have higher abilities and would be predicted to attain more education. If depression and ability are correlated, then the coefficient on depression with no controls for ability will be biased upward. On the other hand, including GPA in the analysis introduces endogeneity bias into the results because depression likely affects GPA, which indirectly affects educational attainment. Therefore, the coefficient on depression will be downward bias because the 'total effect' on education is the combination of lowering GPA (which indirectly affects attainment) and the direct effects on education attainment not related to GPA. I present both sets of results (with and without controls for GPA) in the appendix as a way to bound the 'true' effect of depression on educational attainment -which likely lies in between the two sets of biased coefficients. individuals with lower maternal education have greater odds of being depressed, again likely indicating unmeasured characteristics of disadvantage or, in the later case, inherited depression since results in the next section indicate that depression can decrease female education attainment. Finally, individuals in high-poverty communities are more likely to be depressed. A 1% increase in the poverty rate increases the odds of depression by almost one and one-half percentage point, indicating that the poverty level of the environment is an important determinant of having depressive symptoms for adolescents.
Columns 2 and 3 examine the contemporaneous associations between being treated for mental illness and individual, family, and community characteristics. Treatment for depression is thought to be particularly difficult for early-onset depression. Saluja et al. (2004) report that many adolescents are untreated because depression is often attributed to normal stress of adolescence, misdiagnosed as other mental disorders or seen as a 'stage' of adolescence. In this paper, 'treatment' is a binary variable indicating whether the individual reported receiving psychological or emotional counseling in the past year. This variable is an imperfect proxy for use of mental health services for depression, since some individuals who are not depressed will also report the use of psychological or emotional counseling (e.g. individuals with schizophrenia). Additionally, individuals with depression and a co-occurring illness could be utilizing psychological counseling for the co-occurring illness (and not depression) but still be categorized as receiving 'treatment' with this variable. To the extent that this measurement error in assignment of treatment status is correlated with the control variables, the coefficients of these variables will be biased. For example, if females are more likely to have co-occurring depression and anorexia and seek psychological counseling for the anorexia but not depression, the results could incorrectly suggest that females are more likely to seek 'treatment' for depression. Unfortunately, the data set does not include information on potentially relevant co-occurring illnesses (e.g. schizophrenia, anorexia, bi-polar disorder); hence, the results of the association between depressive symptoms and seeking psychological counseling must be interpreted with caution.
In column 2, depression status during high school is included as a control variable. Controlling for previous depression status, being female increases the odds of receiving treatment by over 60% and being black decreases the odds by half. Additionally, individuals from intact families are less likely to receive treatment. 16 Mother's education and family income (p-value50:15) are positively related to treatment for adolescents.
17 Community-level variables are also important determinants of receiving treatment. The density of pediatricians and health practitioners increases the odds of treatment, which suggests that access to care is an important determinant of seeking treatment. Interestingly, being designated as a 'HPSA' at the county level increases the odds of treatment. One potential explanation of this result is that the designation of a shortage area was followed by an increase in resources.
In column 3, the sample is restricted only to those individuals who are above the cut-off of the depression scale. In part, this restriction is used in order to focus attention on depressed individuals, since individuals in the full sample could report receiving counseling for other mental illnesses besides depression. This restriction does, however, reduce the sample size to approximately 1000 individuals and thus reduces the statistical power of the regression. The observed treatment participation for depressed adolescents is less than 30%. This is consistent with Greden (2001) , who reports that 40-80% of individuals with early-onset depression do not seek treatment. Depressed females have higher odds of receiving treatment than depressed males. Being black decreases the odds of receiving treatment by nearly 60%. Interestingly, income, family structure, and maternal education are unrelated to getting treatment but the density of health practitioners substantially increases the odds of treatment. These results suggest potentially large barriers for treatment of adolescent depression, particularly for disadvantaged groups and groups with less access to health services.
In addition to being under-treated, depression is frequently under-diagnosed in adolescents (Berndt et al., 2000) . In columns 4 and 5, I examine the determinants of an individual reporting ever being diagnosed with depression by wave 3.
18 Again, males and minority students (even conditional on 16 Zimmerman (2005) also finds that the presence of fathers is negatively related to pursuing treatment. In contrast to the current results, Zimmerman finds that females are less likely to obtain treatment. 17 Currie and Stabile (2004) find that the probability of treatment increases with income in the US for ADHD children but not in Canada. 18 An important caveat to the results for diagnosis is that since this measure asks whether an individual was ever diagnosed, it could be the case that an individual was diagnosed and successfully treated before the survey collected information on depressive symptoms from the individual. These cases would bias the results toward finding no relationship between diagnosis and depressive symptoms. Additionally, since the age of onset for depression is younger for females than males, this concern with successful treatments before the data collection period could also potentially lead to biased estimates of some of the individuallevel variables, such as gender. There is also the potential for false reporting of diagnosis of depression for this sample. Although they do not examine depression, Baker et al. (2004) show systematic differences in self-reported and objective measures of health by labor market status and other characteristics. These problems with the diagnosis variable should be kept in mind by the reader and likely render the results for diagnosis of depression suggestive rather than conclusive.
depression status) are less like to be diagnosed. Rural students are also less likely to be diagnosed. Finally, community level variables are not related to diagnosis for depression and restricting the sample to those with depression does not change the results (column 5). Overall, several findings are robust and have policy implications. The lower probability of treatment or diagnosis for males and minority students suggests that focusing resources on assessing these individuals in high school could be warranted. Additionally, my results are consistent with the interpretation that the resources to diagnose and treat adolescent depression are lacking in disadvantaged and rural areas.
Results for educational outcomes
In this section, I investigate the relationship between education attainment and mental illness using indicators of depression during high school (waves 1 and 2) and subsequent educational attainment as measured in wave 3 of the data. There are multiple margins that depression can potentially affect educational attainment: the decision to drop out of high school, the decision to enroll in college, and the type of college to enroll in. To investigate these relationships, the primary independent variables are selected in part by the suggestions of Haveman and Wolfe (1995) . They review the family and individual characteristics that have had the most robust relationships with children's educational attainment in the social science literature. These include mother's education, income level, family structure, and neighborhood characteristics. Figure 1 provides a schematic of the timing of the data collection for the independent and dependent variables. This figure indicates that difficulties with the potential for reverse causality (from educational attainment at age 22 to depressive symptoms during high school) are eliminated by the prospective design of the data collection.
First, I examine the determinants of dropping out of high school by estimating probit regressions of the probability of dropping out of high school by wave 3. Table III reports marginal effects with p-values in parenthesis. All results use robust standard errors clustered at the school level and sample weights.
Interestingly, depression status is not statistically significantly associated with dropping out for the full sample. However, columns 2 and 3 show that the relationship between depression and high school graduation varies dramatically by gender. These results support previous research that depressive disorder only affects women's educational outcomes (Berndt et al., 2000; Ding et al., 2006) . While there is no economically or statistically significant relationship for males, female adolescents with depression are 3.5 percentage points less likely to graduate from high school than those without depression. 19 This association is comparable to the differences in dropping out of high school for students from an intact family versus a single-parent household. Unfortunately, the data are not able to provide evidence of the mechanism behind the association between depression and dropping out of high school because many of the choices that adolescents make before dropping out of school (e.g. not doing homework, skipping school) are not adequately captured in the data set. 20 As expected, family income, maternal education, 19 The results for all education outcomes are robust to varying the cut-off þ= À 2 points for females and for males. I also use the adult cut-off of 16, and the results are quite similar. Results are available upon request. 20 In unreported results, I also examine whether the effect of depression on education is through a 'labeling effect' of being diagnosed. This idea follows from the notion that having a mental illness is stigmatizing for individuals so that a diagnosis could actually be damaging to their future outcomes. I examine this issue by adding an indicator variable of being diagnosed (as defined above) as well as an interaction between being diagnosed and being depressed. I find no evidence that being diagnosed decreases educational attainment apart from the effects of being depressed. An important caveat for these results is that the indicator of diagnosis for depression is reported at wave 3 and is a lifetime measure of whether the individual has ever been diagnosed for depression. Hence, it is a noisy measure in this analysis of the effects of diagnosis on education attainment since some of the individuals could have been diagnosed after completing their education. It is also possible that individuals could have been diagnosed and successfully treated before wave 1.
and academic achievement are negatively associated with dropping out. Black adolescents are also less likely to drop out compared with white students, while there is no difference in dropping out between Hispanic and white students. 21 Finally, there is evidence that community variables predict dropping out behavior. 22 Students living in rural communities are less likely to drop out than urban/suburban students, although this effect is larger and only statistically significant for females. Additionally, the 21 The finding that black students are less likely to drop out, conditional on other observable characteristics, combined with the stylized fact that black students are (unconditionally) more likely to drop out of high school shows that white students are more advantaged along observable characteristics such as family income, parental education, and school resources than black students. 22 The addition of the community variables does not substantively change any of the coefficients of the individual-level variables;
hence, I only present the full specifications. Results without the community-level variables are available upon request.
proportion of the county population without a high school diploma is negatively related to an individual dropping out of high school.
23,24
Table IV presents probit regressions of the probability of enrolling in college by wave 3 for individuals who have graduated high school. 25 Marginal effects are reported with p-values in parenthesis. All results use robust standard errors clustered at the school level and sample weights. 23 I also examined interaction effects between depression status and community-level variables. For example, including an interaction between depression and being in a rural area can be used to examine whether the effects of depression are most (or least) pronounced in rural areas. I examined interaction effects between depression and rural area, median county income level, poverty level of county, and proportion in the county who graduated high school. I found no significant effects for these interactions and do no report the results. It is possible that there is an interaction effect between depression and additional county-level variables, but I do not pursue the issue in this paper. 24 I also experiment with including measures of physical illness and anxiety for each of the education outcomes examined in the paper. Physical illness is only statistically related to dropping out and not the other education outcomes. The association between depressive symptoms and the education outcomes is only slightly reduced. Results are available from the author. 25 High school drop outs are not included since they are likely ineligible to enroll in college.
Column 1 presents the basic results. Depressed adolescents are almost six percentage points less likely to enroll in college. Males are almost six percentage points less likely than females to enroll in college. Family income, mother's education, academic achievement, and having married parents (p-value50:11) increase the likelihood of enrolling in college. Black and Hispanic students are more likely to attend college than white students by over four percentage points. 26 At the community level, the proportion of the population without a high school diploma and the standard deviation of household income increase the chances of going to college. The latter result can be interpreted to represent the relationship between county-level inequality and college enrollment in that students in counties with larger income differences (keeping the mean constant) are more likely to attend college. This could represent increased access to colleges located in rich sections of the county.
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Columns 2 and 3 present results for the association between mental illness and college enrollment separated by gender. This is important because, as stated above, there is consistent evidence in the health literature that depressive disorder only affects women's educational outcomes (Berndt et al., 2000; Ding et al., 2006) . Column 2 shows no statistically significant relationship between depression and college enrollment for males and the magnitude is almost half the effect for females. Additionally, family income is shown to be much more important for determining college enrollment for males than females. One interpretation of this relationship is that males from poorer families might be expected to begin employment rather than attend college, whereas there may be no similar expectation for females. Column 3 shows results for females. The mental health results are quite different from those for males. Females with depression during high school are over six percentage points less likely to enroll in college. Having married parents is also only important for females, increasing their chances of attending college by almost six percentage points. Finally, Hispanic males and black females are more likely to attend college than their white counterparts with similar characteristics. In the Appendix, I present results for males and females separately by race and income. 28 There is evidence that while depressed white and Hispanic males enroll in college at similar rates than their non-depressed counterparts, black males (and particularly black males in poor families) are negatively affected by depression, although the result is not statistically significant. In stark comparison to males, depression seems to predominantly affect the college enrollment decisions of white females from relatively rich families and non-white females from relatively poor families (not significant). These results, especially for wealthy females, are quite unexpected. It could be the case that some females in wealthy families take time off between high school and college if they have depressive symptoms. However, the differences in the results across racial groups likely do not allow a straightforward explanation until the results are corroborated in other data sets. These findings deserve to be the subject of future work.
The results in previous tables have shown that depression affects female educational attainment on multiple margins, including increasing the likelihood of dropping out and decreasing the likelihood of enrolling in any type of college. Since most two-year colleges (and even some four-year colleges) have open-enrollment policies, depression could have differential effects across college type. Table V examines this issue by presenting results from a multinomial logistic regression for three categories of educational attainment (high school, two-year college, and four-year college). High school graduation is the omitted category; hence, all coefficients are interpreted relative to this outcome. Marginal effects are 26 The finding that black students are more likely to attend college, conditional on other observable characteristics, combined with the stylized fact that black students are (unconditionally) less likely to attend college shows that white students are more advantaged along observable characteristics such as family income, parental education, and school resources than black students. 27 In unreported results, regressions that include an interaction between family income and the standard deviation of county income and picture vocabulary test score and the standard deviation of county income were not statistically significant. These results imply that having higher ability in counties with larger segments of rich and poor does not increase college enrollment nor does having higher income in counties with larger segments of rich and poor. These results call into question an interpretation of county inequality leading to increased college opportunities for richer or more able students. 28 Income is dichotomized by whether an individual is in a family with income above or below the median value for the full sample.
reported with p-values presented in parentheses under the coefficients. All results use robust standard errors clustered at the school level and sample weights.
Consistent with previous results, the gender differential in the effect of depression on educational attainment is substantial. Additionally, the effect of depression on college enrollment is found to only decrease the probability of enrolling in a four-year college. While the decrease in attending a four-year college for the full sample is over six percentage points, I find no effects for males and the effect for females is 10 percentage points. Again, the magnitude of the effect for females is comparable to the difference in having an intact family versus a single-household family. Additionally, family income, maternal education, and family structure are found to increase the chances of enrolling in a four-year college and have little effect on enrolling in a two-year college (versus graduating from high school). Students from rural areas are found to be almost four percentage points more likely to attend a twoyear college and almost six percentage points less likely to attend a four-year college than students from urban/suburban areas. There is little evidence that other community variables are strong determinants of the type of college students attend. Overall, these results suggest that indicators of depression during adolescence represent a significant obstacle for the educational attainment for females along multiple margins. One concern is that adolescent females appear to be dropping out of high school due to depression. Dropping out of school is typically predicted to significantly lower future income potential and lead to worse lifetime outcomes. New programs (perhaps school based) that target adolescent females with depressive symptoms and assist them in finishing high school might be worth considering. The ineffectiveness of current treatment (i.e. reported psychological counseling) to alleviate this association (in unreported results) suggests that alternative interventions should be examined with the explicit purpose of increasing the chances for females with depression to successfully transition into college. It is also likely that the measure of 'treatment' available in this data set does not capture the totality of treatment for depression that adolescents receive; hence, these results can be viewed as suggestive. The finding that female adolescents from relatively affluent homes are less likely to enroll in college (four-year colleges in particular) is quite curious and should be the subject of future work that further examines why the interaction between depressive symptoms and income appears to be non-linear.
CONCLUSIONS
This paper makes several contributions to our knowledge of the correlates and consequences of adolescent depression. I find consistent evidence that male and minority students are less likely to be diagnosed or treated, even conditional on underlying depressive symptoms. Undiagnosed and untreated depressive symptoms are problematic because individuals with a long duration of untreated mental illness have been shown to be significantly less likely to achieve remission (Marshall et al., 2005) . Additionally, because depression is generally highly responsive to treatment, the consequences of depression are unnecessarily exacerbated by the low rates of recognition and diagnosis for these individuals (Hirschfeld et al., 1997) .
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This paper represents one of the first attempts to establish the magnitude of the relationship between depression and educational attainment. I use a unique longitudinal data set that is able to incorporate measures of community-level characteristics as well as family variables. Most previous studies use crosssectional data on the correlations between mental health and educational attainment. Since there is evidence that mental health and educational outcomes are inter-related, contemporaneous measures of these two variables are unable to examine the direction of causation or the magnitude of the effect (Dohrenwend et al., 1992) .
Although the potential presence of unobserved heterogeneity that affects both education and depression does not allow the results to be viewed as causal, I find that depressive symptoms are significantly associated with the educational decisions of adolescents along multiple margins and appear to be confined to females. First, female adolescents with depressive symptoms are more likely to drop out of high school. Second, female adolescents with depression during high school are much less likely to enroll in college. Third, conditional on graduating high school, female adolescents with depressive symptoms are less likely to enroll in a four-year college. In additional analysis, I find that the relationship between depression and educational attainment is complicated by family resources in a non-linear manner.
The finding that males with depressive symptoms are both less likely to be diagnosed or treated for depression and that depression has little effect on educational attainment is puzzling. The finding is consistent with the idea that current treatments do little to dampen the effects of depression on educational attainment but are efficacious in other ways such as suicide prevention. Equally plausible is the conjecture that depression affects males and females differently due to biological differences between genders that influence their propensity to take actions necessary to succeed in high school and continue to college (e.g. homework completion, school attendance, etc.).
30 Differences in how society treats adolescents with depressive symptoms (or other social forces) are also a valid candidate for the gender differences found in this paper. Exploring these and other hypotheses should be the subject of future work.
One necessary step for research to proceed in this area is the collection of richer data. Longitudinal data that include measures of depression and educational outcomes are currently quite scarce. Additional efforts to collect such data are needed, and researchers should attempt to survey family members and friends regarding perceptions of the causes and consequences of depression to allow family and societal ideas about depression to be investigated. Also, data on types of treatment and histories of depression (number of episodes, severity, and length), measures of parental depression, and measures of comorbid conditions (both physical and mental) are also needed. 
Assuming y ss ðÁÞ50; R ! s n ; and R 0 ðdÞ50 this implies that an increase in depressive symptoms that decreases the retirement age will decrease the years of schooling.
The effects of depression on education attainment are given in Table AI , while the relationship between depression and college enrollment is presented in Table AII. Table AIII gives the tests of differences in observables. 
